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GENERAL NOTE 


Owing to the current nature of the investigations mentioned 
in the Technical News Bulletin, sometimes it will be impossible 
to supply printed information regarding them. However, in 
these cases, when the investigation has progressed sufficiently 
far, the Bureau will be pleased to furnish technical data to 
those engaged in the particular application of the subject, in 
order to avoid the delay incident to publication. 


During the past month the Bureau of Standards carried 
out an unusually interesting test on wrought iron rods 
employed for stirring copper. The manufacturers of these rods 
reported that although they had been tested as to mechanical 
properties and found to be satisfactory they proved very 
unsatisfactory in service. A metallographic examination of 
the iron after deterioration showed an embrittlement of the 
material, either caused or accompanied by the intercrystalline 
penetration of the copper into the iron. An attempt was made 
to reproduce experimentally the same condition in wrought iron 
bars of known mechanical properties by heating them in molten 
copper. Specimens simplv immersed in a copper bath showed 
no structural evidence of embrittlement of the iron by inter= 
crystalline penetration of the copper. However, repeatedly 
bending the hot iron rod while immersed in the copper some 
intercrystalline penetration was obtained which indicates that 
this mechanical condition is probably one of the contributing 
causes of this unusual type of deterioration of the wrought 
iron. 


In compliance with a request received a short time ago 
the Bureau has been investigating the relative merits of gal- 
vanized materials which have undergone a special annealing 
treatment as compared with those which have passed through 
the ordinary galvanizing process. This is of interest because 
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; \ . 
galvanized materials which have been subjected to such anneal- 
ing treatments are now being marketed under special trade names 
and some rather unusual claims are being made for them. The 
investigation will be concerned mainly with the effect of low 
temperature annealing upon the ductility of the zinc coatings 
of wire (as shown by the bend test) and the resistance of such 
annealed coatings to chemical reagents such as copper sulphate 
which is a much used commercial test for galvanized wire. A 
study will also be made of the structural changes in the coat- 
ing resulting from the annealing. 


Last month a sample of fused zirconium oxide was obtained 
from a company which is developing the production of fused 
zirconia on a commercial scale. Small crucibles of this fused 
zirconia have been made in the laboratory without an added 
oxide bonding material and with additions of 20 percent thoria 
or 15 percent aluminum. Very promising results have been ob- 
tained since several of the crucibles have satisfactorily 
withstood very sudden and uneven heating in the oxy-acetylene 
flame and even quenching in water from temperatures as high as 
1700 or 1800 ° C. Actual melting tests with platinum will be 
carried out in the induction furnace as soon as possible. 


For some time the Bureau has been investigating the 
material used for "cut-offs" which are employed to control the 
flow of glass in automatic bottle machines. Ten shapes were 
made up during the past month, using two bodies which have been 
found to be resistant to glass attack and spalling. It has been 
thought that casting instead of pressing would eliminate some 
of the trouble now experienced in the industry through the 
failure of these "cut-offs." 

Judging from the raw batch of bodies sent in by manufac- 
turers, a change in body will be necessary if casting is to 
replace pressing, as the present one is too deficient in 
plastic clay and probably contains too much impurity to cast 
successfully. 


A paper entitled the Economic Value of Admixtures was pre= 
sented at the meeting of the American Concrete Institute last 
month by Mr. J. C. Pearson. The paper reports the results of 
an investigation conducted at the Bureau of Standards on the 
effects of admixtures in concrete mixtures. Diatomaceous earth 
(celite), kaolin and hydrated lime, and three accelerators of 
the calcium chloride type were added in different amounts to the 
several basic concrete mixes. 
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The results of the tests show that the workability of a 
concrete mixture is about equally benefitted by one part of 
celite, two parts of kaolin or three parts of hydrated lime, such 
as used in these tests, if the consistency as measured by the 
flow table is kept constant. Under the same conditions plain 
calcium chloride did not improve the workability whereas of the 
two proprietary materials used, one was found to give a very 
appreciable improvement and the other quite a marked improvement. 

The powdered admixtures in the propertions used did not ser- 
iously affect the strength of 1:2:4 or leaner concretes$; in fact 
the 1:3:6 concretes were benefitted by the admixtures in all 
cases. Considerable reduction in strength resulted from the 
larger proportions of the admixtures in the 1:1 1/2:3 concrete. 
The chloride admixtures without exception produced a considerable 
increase in strength. 

As a guide to the "judicious use" of powdered admixtures the 
tests:‘indicate that the amount of an admixture to be recommended 
is an inverse function of the richness of the mixture. For the 
materials used in this investigation, the maximum percentage of 
celite to weight of cement is approximately the number of parts 
of coarse aggregate (relative to the cement) used in the mixture; 
the maximum percentage of kaolin is about twice the number of 
parts of coarse aggregate and the maximum amount of hydrated lime 
about three times this figure. 

As better and more economical concrete must result from the 
use of anything that improves the workability of the mixture 
provided no deleterious effect is also involved it is felt that 
the data from these tests justify a more general consideration 
of the proper use of admixtures in concrete. 


During the past month a report was prepared by this Bureau 
and forwarded to the Reclamation Service, dealing with tests of 
certain materials for aggregates to be used in the proposed dam 
at Boulder Canyon, Colorado. Tests were made on samples of seven 
different rocks to determine their physical properties, their 
resistance tc weathering, and their general suitability as con- 
crete aggregate. These tests showed the rock and gravel most 
accessible to the dam site to be the best in every respecte 


In connection with the weathering tests which the Bureau 
is conducting, an inspection was made of some 200 stone structures 
in New York City during the past month. The buildings represent 
the use of many types of stone, and a considerable number are old 
enough to show advanced stages of weathering. The correlation of 
observations on stone structures with the results of laboratory 
tests is of great value in establishing satisfactory tests for 
weathering. These observations are also of assistance in deter- 
mining the relative value and durability of stone from various 
deposits and localities. 
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Ten sand-lime brick walls and l2 wallettes were tested 
in the 10,000,000 lb. vertical machine during the month. Half 
of these were built with cement-lime mortar and half with lime 
mortar. The tests showed the former to be more than twice as 
strong and roughly about ten times as stiff as those built with 
lime mortar. The latter walls, however, showed a compressive 
strength of about 300 lb. per sq. ine, which means that under 
its own weight such a wall would have to be 350 feet high before 
it would crush at the bottom. 

Judging from the opinions of various engineers and others 
who have witnessed these tests the results, covering as they do 
unusually large wall specimens, will furnish very valuable data 
for use in future consturction. 


& committee on slate of the American Society for Testing 
Materials was organized a short time ago. The present work of 
this committee, of which Mr. D. W. Kessler of the Bureau of 
Standards is Secretary, relates to the study and development of 
methods for testing slate. The scope of the work will include 
slate for all commercial purposes, such as roofing slate, 
structural, electrical, and blackboard slate. 


In view of the great mumber of gypsum tile, both hollow anc 
solid, used in present day construction, for non-bearing 
interior partitions and as a protection for columns, elevator 
shafts, etc., against fire, a study of the characteristics of 
this material has been made by the Bureau of Standards. The 
work completed covers the determination of the physical and 
chemical properties of all sizes of the tile. Measurements have 
also been made of the movements in a gypsum tile partition over 
a period of six months. 

The results of both phases of the investigation are to be 
published in the Proceedings of the American Society for Testing 
Materiais. 


Some time ago the Bureau made an examination of the plaster- 
ing sands in use in 52 different cities, the original intention 
being to prepare a specification for this material. However, 
the preliminary investigation showed that this was not feasible, 
since, because of economic conditions, a specification con- 
demning sand locally available could not be enforced. The under- 
taking was therefore changed to an attempt to solve the question 
of how much sand could be used in lime and gypsum plasters, 
depending upon the quality of the sand. A large number of 
plasters were made from mixtures of different limes and gypsums 
and many different kinds of sand. These were tested for water- 
carrying capacity, plasticity, time of set, shrinkage, and tensil 
strength. As a result of these tests the Bureau hopes to set a 
definite limit beyond which sand is not fit for plastering and 
within which the proportion of sand which will give the best job 
can be indicated. 
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A preliminary printing test was recently carried out at the 
Government Printing Office on glue-bound papers as compared with 
those bound with casein. No printing difficulties of any kind 
were encountered, the glue-bound papers giving as good results 
as the casein-bound ones. The test indicated that no modifica- 
tion of ink is necessary for printing glue-bound papers, and 
that the adhesive quality of the glue is satisfactory. It is 
planned to make more extensive printing tests after the coating 
process has been further improved. 

_ Ten additional machine runs were made during the month in 
order to obtain more information concerning the selection of 
paper stock and clay as well as the elimination of foaming of the 
coating mixture, which causes pinholes. Some progress was made 
in connection with laboratory tests to determine the waterproof 
quality of the coating, 


The thermal conductivity method for gas analysis recently 
developed by the Bureau is described in Technologic Paper, No. 
249, copies of which may be obtained from the Superintendent of 
Documents at 20 cents apiece. 

Various gases conduct heat to different extents and this 
property is made use of in the method under consideration. A 
platinum wire of definite length is stretched along the axis of a 
cylindrical cell and is surrounded by a slowly flowing stream of 
the gas which is undergoing analysis. A duplicate wire is ex- 
posed to a standard or comparison gas. The two wires are con- 
nected in series in an electrical circuit and are supplied with 
current from a constant voltage source. Heat is generated by the 
passage of the current and the wires rise in temperature until 
the continuous dissipation of thermal energy is equal to the 
electrical energy supplied. By a proper construction of the 
cells, all loss of heat, except by conduction through the gases 
Surrounding the wires, is reduced to a small proportion of the 
whole. In such cells the temperatures attained by the wires will 
depend mainly upon the thermal conductivities of the gases con- 
tained in the cells. Inasmuch as platinum has a high temperature 
coefficient of electrical resistance, the resistance of the wire, 
depending as it does upon temperature, will have a value corres- 
ponding to the thermal conductivity and therefore to the composi- 
tion of the gas, — . 

The apparatus used for comparing the resistance of the two 
wires is described as well as a method by which a continuous 
record of the composition of a gas may be obtained. 


Scientific Paper No, 481, which may be obtained at 5 cents 
per copy from the Superintendent of Documents, has recently been 
issued and describes a method for measuring resistances as low 
ad .0l or even .001 ohm by means of the Wheatstone bridge. 

Many writers of textbooks on this subject have held that it 
is impossible to measure low resistances, say 0.1 ohm or less, wit 
the Wheatstone bridge, yet this is often the only apparatus at 
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hand with which the resistance of a shunt, a reel of , 
sample for conductivity test can be determined. os soramacetdl: 

When using the Bureau's method, the resistance mst have 
separate current and potential terminals, and the current termi- 
nals mst have.very low resistance. In connecting the resist- 
ance to the bridge, the current terminals are connected to the 
binding posts for the unknown resistance. One of the battery 
wires runs to one of the potential terminals instead of to the 
usual binding post, and one of the galvanometer wires is con- 
nected to the other potentiai terminal. 


A paper by Dr. F. B. Silsbee of the Bureau of Standards on 
"Methods for Testing Current Transformers" was presented at the 
midwinter convention of the American Institute of Electrical 
Engineers. This paper was prepared at the request of the 
Irstruments and Measurements Committee of the A.I.E.E. in order 
to serve as a guide to the meter engineer who is confronted 
with problems of testing current transformers for ratio and 
phase angle. In all,eleven methods are described and supple- 
mentary information is given concerning auxiliary apparatus 
used in making measurements of this type. Some of these methods 
are very simple, but have relatively low accuracy, while other 
methods involve complicated and expensive apparatus but are 
capable of giving high accuracy. A decision as to which method 
to use in any particular instance depends largely upon the con- 
ditions under which tne work must be carried on and the volume 
of testing and intelligence of labor which is available for the 
work. 

The importance of such tests becomes evident when it is 
realized that a very large fraction of 211 the electric power 
generated is paid for in accordance with the readings of meters 
which are supplied from current transformers. Any error in 
these transformers would, therefore, cause 2 very serious 
economic injustice to generators or consumers of electric energye 


The Sectional Committee to revise Parts 1 and 3 and 
Section 9 of the National Electrical Safety Code held a meeting 
at the Bureau of Standards on Febdruaru 9 at which organization 
was effected and arrangements made to appoint subcommittees 
for carrying out:the detaiis of the work. The Committee 
elected M. G. Lloyd Chairman, and Arthur Halsted Secretary, 
both of this Bureau. The Executive Committee consists of these 
officers and the following: 

R.A.Bloomsburg, Utilities Mutual Insurance Company, 

New York City. 

G. Eisenhauer, Erie Railroad, New York City. 

Rowland H. Leveridge, Department of Lebor, Trenton, N.J. 

JS. Meade, International Brotherhood of Electrical Workers, 

Philadelphia, Pa. 

S. G. Rhodes, New York Edison Company, New York City. 

C. BE. Skinner, Electrical Mfrs. Council,’ E. Pittsburgh, Pa. 

K. L. Wilkinson, American Telephone and Telegraph Co., 

New York City. 

Proposals for change in these parts of the Code are invited 
from all interested parties and must be received before April 9 
in order to have ne Mae ee the present revision. 
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17 Second The first conference of engineers of State Utility Com- 
conference of missions was held at the Department of Commerce and at the 
engineers of Bureau of Standards on March 2 and 3 of last year and was 
State Utility reported in Technical News Bulletin No. 71 for March, 1923. 
Commissions At this first conference the question of a possible or- 


ganization of commission engineers wes considered, but it 

was not found advisable to establish any formal organization. 
Nevertheless it was considered very desirable to have periodic 
meetings of engineers for the discussion of common problems. 
Some of the problems which are at present most pressing are, 
however, outside the work of the Bureau of Standards. Conse-~ 
quently an executive committee was chosen by the conference to 
arrange for a second meeting, 

The second conference was held at the Bureau on March 6 
and 7, 1924. The first day was devoted to the subject of vulu- 
ation of public utilities from the standpoint of the commission 
engineer, on which papers were presented by Mr. Earl L. Carter, 
Chief Engineer, of the Indiana Public Service Commission, Mr. 
Howard ™. Jones) Chief of the Engineering Section, Valuation 
Division of the Interstate Commerce Commission, and Mr. Edward 
J. Cheney, Consulting Engineer of News, York City. The second 
day's program included a discussion of the conditions under 
which rural electric service is furnished. This problem is 
rapidly growing in importance and has already been made the 
subject of special rules by a number of states. Papers were 
presented by Mr. Manfred K. Toeppen, Chief Engineer of the 
Michigan Public Utilities Commission, and Mr. Carroll G. Bennett, 
Assistant Chief Engineer of the Illinois Commerce Commission. 
Dr. F. A. Wolff of the Bureau's Telephone Section also presented 
a paper on A Proposed Classification of Quantity Units for 
Telephone Service which was discussed by Mr. R. Y. Gildea, 
Telephone Engineer of the Maryland Public Service Commission and 
others. 

The Bureau has not found it possible to print the proceed- 
ings of these conferences. Brief reports are, however, being 
prepared and can be issued in limited numbers to those who have 
special interest in this work. | 


18 Adjustment ' An interesting feature of the recent Chicago Motor Show 
of automobile was an exhibit showing how headlights ought to be adjusted. 
headlights This booth was arranged by the Bureau of Standards in cooperation 


with the Society of Automotive Engineers and the Chicago Motor 
Club. An automatic projection machine was employed to give fur- 
ther instruction. Pamphlets prepared.by the Bureau and printed 
by the National Automobile Chamber of Commerce were likewise 
distributed. 
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The booth attracted a large number of visitors and it is 
believed that it served a useful purpose. 

At the request of the Tidewater Automobile Association, which 
is affiliated with the American Automobile Association, the 
Bureau gave a demonstration of the bad effects of dimming head- 
lights as opposed to properly adjusted lights before a special 
committee of the Virginia State Senate. This is of importance 
Since a change in the Virginia law requiring the dimming of lights 
when motor cars are passing was under consideration. After the 
demonstration, which brought out very clearly the undesriability 
of the proposed legislation, the Bureau was asked to appear before 
the General Laws and Rate Committee and recommended certain changes 
in the enforcement of the present law, which it is believed will 
produce better results. 


In Circular 79 the Pureau of Standa:ds has published specifi- 
cations for dry cells which were developed in conference with 
battery manufacturers, Government departments and other users of 
batteries. These specifications have been adopted by the Federal 
Specifications Board for general use in the Government Service and 
have been published separately as Circular No. 139. On January 29 
a conference was called by the Chief Coordinator, Bureau of the 
Budget, to consider the possible centralization of testing for 
the various Government departments and the possibility of preparing 
an approved list of batteries for the use 0° all departments. This 
conference appointed a committee to make a survey of the testing 
facilities maintained by various branches of the service and to 
ascertain the number of cells purchased annually by the various 
departments. This information is now being collected. The letters 
which have already been received indicate that the number of dry 
cells purchased is considerably greater than was anticipated, so 
that although the percentage of the total product purchased by 
the Government is small, the actual amount is of very considerable 
commercial importance. 


Among the standard assemblies of dry cells adopted by the 
conference held at the Bureau December 5 and 6, 1921, there were 
included two batteries for radio use. Since that date the demand 
for dry batteries for radio purposes has increased very greatly 
and the conditions of use have been considerably changed. It 
appears desirable, consequently, to revise the specifications for 
the performance of such batteries. In anticipation of another 
conference to consider this problem the Bureau and a number of 
battery manufacturers have been carrying out extensive tests in 
order to determine the type of performance tests to be established 
and proper numerical values for these requirements. The matter has 
also been taken up by a committee of the American Electrochemical 
Society on which the Bureau is represented. It is planned -to call 
a conference of dry cell manufacturers and others interested to 
meet at the Bureau within the next few months. 
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Storage batteries to give the best service need to be ie- 
signed to meet the particular conditions under which they will 
be used. Anextreme case is afforded by airplane service in 
which it is essential to obtain the largest possible current ott- 
put with a minimm weight, and the total life of the battery is 
of relatively iittle impertance as compared with high efficiency. 
In a der to get satisfactery batteries for this service consider- 
able development work has therefore been necessary. At the request 
of the Bureau of Aeronautics of the Navy Department the Bureau of 
Standards has been making tests on airplane batteries produced by 
a number of companies. The information gained by these tests has 
afforded a basis for the revision of the Navy specifications for 
such batteries. 


The practice of certifying partial sets of new weights which 
was inaugurated some time 2g0 by the Buresu has saved considerable 
expense in making up sets of certified weights and is being taken 
advantage of without causing the Bureau undue trouble or work. 

It is gratifying to note that this practice does not seem to have 
reduced the quality of weights produced by American makers. The 
record during February is characteristic, though perhaps a trifle 
better than the average. One maker submitted 29 weights with no 
rejections, another 129 also with no rejections, while a third 
submitted 73 of which about 3 % were rejected. 


Several fine pitch thread gauges were tested by the Bureau 


in contact pres- during the past month. In this connection it seems worth while 
sure when measur- to point out that there is no general agreement among manu- 


ing thread 
gauges 
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facturers as to the contact pressure to be used in measuring 

thread gauges by the three-wire method. In consequence, disputes 
frequently arise between the gauge maker and user respecting 

pitch diameter measurements. The gauge maker is frequently allowed 
a tolerance of only 0.0002 inch, while measurements recently made 
show that the reading over the wires on a 28 pitch thread gauge 

may be decreased over 0.00015 inch when the contact pressure is 
increased from 2 to 5 pounds. 


The Committee on Plain Limit Gagues for General Engineering 
Work (a sectional committee under the A.E.S.C.) met at the Bureau 
on February 14. Proof sheets of the Committee's report containing 
fundamental definitions and a classification of fits for machined 
parts were revised to bring them into complete harmony with the 
revised report of the National Screw Thread Commission, and two 
additional sub-committee reports were tentatively approved. The 
complete report of the Committee will soon be ready for transmittal 
to the Sponsor Societies for approval as an American Standard. 
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A meeting of the Gage Steel Committee was held at the Fureau 
of Standards February 16, sixteen members representing gage 
manufacturers, steel makers, Army and Navy Ordnance Departments, 
technical societies and the Bureau being present. The completed 
work of the committee was discussed and further work planned. 

It was agreed that the work had progressed sufficiently far to 
warrant practical service tests and with this object in view the 
secretary was directed to present the work of the committee before 
the automotive industries in order to secure their cooperation. 

If the cooperation of these industries is secured, it will make 
possible the carrying out of service tests rapidly because of the 
extensive and heavy use of gages in automobile manufacture. Plans 
were made for the immediate determination of the effect of the more 
important variables involved on the wear of gages» 


The National Screw Thread Commission net at the Bureau on 
February 12 and 13 and continued its work of revising the progress 
report of 1921. 

- While the revised report wiil be more compiete and more 
conveniently arranged than the earlier edition, it will not differ 
from it in any essential details, with the exception of @ire hose 


threads. Any product which would be acceptable under the original 
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specifications will also be acceptable under the revised ones. In 
the case of fire hose threads changes have been made which will 
reduce somewhat the maximum looseness attairable under the specifi- 
cations. 


On February 18 the chairmen of the three committees of the 
representative board organized to act in an advisory capacity to 
the Department of Commerce in publishing the dictionary of handbook 
of specifications, met at the Bureau of Standards to discuss 
interrelated problems and to formulate plans for their solution 
with full knowledge of the nature and progress of the work which 
the Bureau has been carrying on. 

Committee No. 1 on Classification is now givihg consideration 


'to the proposal of its chairman that the decimal system of classifi- 


cation be recommended for use- 

Committee No. 2 on Form and Size has under consideration the 
proposal of its chairman that the loose-leaf form in standard 
cataiog size be recommended, 

The cheirman of Committee No. 3 on Scope has proposed for 
consideration the recommendation that a system having great flexi- 


‘bility be adopted as a means for selecting material for the handbook: 


- This would admit the publication of annotations relating to certain 


existing specifications that are readily available as well as the 
direct publication of certain other specificatims, the supply of 
which is very limited, The matters which are now being discussed by 
the three committees will be presented for the consideration of the 
advisory board at its next meeting to be held about two weeks hence. 
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PUBLICATIONS OF THE BUREAU OF STANDARDS RELEASED DURING FEBRUARY 


Technologic Papers 


fT 247 =A new electrical telemeter. Burton McCollum and O.S. Peters 152 
T 248 Exposure tests on colorless waterproofing materials. 


D. W. Kessler 152 
fT 249 Thermal-conductivity method for the analysis of gases. 
P. I. Palmer and E. R. Weaver 202 


Scientific Papers 


§ 478 Redetermination of secondary standards of wave length from 
the new international iron arc. W. F. Meggers and 


C. C. Kiess, and Keivin Burns, of Allegheny Observatory 5¢ 
§ 479 Interferometer meusurenents of the longer waves in the 
iron arc spectrum. W. F- Meggers anc C. C. Kiess 5¢ 
§ 480r. A directive type of radio pezcon and its application to 
navigation. F. H. Engel and F. W. Dunmore 5¢ 
Circulars ; 


C 10 Legal weights (in pounds) per bushel of various commodities 


(4th edition) 5¢ 
€ 123 U.S. Government specification for white floating soap 
(2a edition) 52 
€ 128 U.S. Government svecification for chip soap.(2d edition) 5g 
C 136 U.S. Gcvernment specification for numbered cotton duck 
(2d editicn) 5¢ 
€ 149 A standardized method of measuring the size of hosiery 5¢ 
C 151 Wall Plaster: its ingredients, preparation, and properties 15¢ 


These publications can be obtained from the Superintendent of Documents, 
Government Printing Office, Washington, D. C., at the prices given above. 


Respectfully, 
George Ke Burgess, Director. 


HGB 
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